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(57) Marine transfer apparatus for transferring a
body (7) between a vessel (6) subjected to waves and
an offshore structure (1O). The apparatus comprises a
transfer cable (1) on which the body (7) can ascend and
descend in use. A structure coupling (4) connects a first
end of the transfer cable (1) to an attachment point (12)
provided on the offshore structure. A vessel coupling (5)
connects a second end of the transfer cable (1) to the

vessel (6). The transfer cable (1) comprises an elastically
extendable region (3) for extending its length when taut
between the structure (4) and vessel couplings (5) as the
vessel moves in the waves (9). The vessel coupling (5)
further comprises a reeling device (8) for reeling the
transfer cable (1) between a taut state and a slack state
when connected between the structure (4) and vessel
couplings (5).
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Description

[0001] The present invention concerns a marine trans-
fer apparatus and method for transferring a body be-
tween a vessel and an offshore structure and, in partic-
ular, a marine transfer apparatus and method for use with
a monopile offshore structure, such as a wind turbine
generator having a monopile foundation.
[0002] Transferring a body, such as a person or an
object, between a marine vessel, such as a boat, and a
fixed offshore structure can be a challenging and haz-
ardous process. Waves in the water, caused by wind or
swell, act on the vessel, moving its position relative to
the offshore structure. In particular, as waves pass
through, movements of the vessel can be complex and
difficult to predict because the vessel may be simultane-
ously subjected to both rotational motions, such as pitch,
roll and yaw, as well as translational motions, such as
heave, sway and surge. In some circumstances it may
be possible to minimise motions such as roll, yaw, sway
and surge by driving the vessel into an offshore struc-
ture’s boat landing so that the vessel pushes onto the
foundation. However, vertical motions are difficult to mit-
igate. Such vertical motions are especially hazardous be-
cause there is a risk that the person could get caught
between the vessel and the structure when they are at-
tempting to transition from the vessel onto, for example,
a static ladder provided on the exterior of an offshore
structure.
[0003] Various methods have been previously adopted
to address the above issues. For example, helicopters
can be used in some circumstances, either by landing
on a platform on the structure itself or by a person rap-
pelling down from the helicopter onto a platform. How-
ever, helicopters are expensive to operate and are only
able to land on very large platforms, such as those pro-
vided on oil platforms. They are also not suitable in high
winds or poor visibility, and these restrictions are even
greater in situations where rappelling is necessary. Other
solutions involve the use of motion compensated gang-
ways between the vessel and a platform, although these
are only feasible for use from larger ships, which conse-
quently adds to the expense and complexity. Finally, var-
ious techniques involving the use of cranes and hoists
from the offshore platform have also been proposed. In
such systems, a cable may be hung down from the off-
shore platform, and the body may be hoisted from the
platform using the cable. Distance control systems are
typically used with such arrangements to control the
winch or hoisting mechanism to compensate for move-
ments of the vessel by tracking its movements using la-
sers or ultrasonic sensors. However, such winching or
hoisting mechanisms are often complex and not suffi-
ciently responsive to fully mitigate the effects of a vessel’s
movements.
[0004] The above problems are particularly exacerbat-
ed in the case of transfer systems for monopile foundation
structures and more particularly in the case of offshore

wind turbine structures. Firstly, monopile foundation
structures are smaller, and hence have smaller boat land-
ings and maintenance platforms. This renders larger
scale transfer systems used when accessing larger struc-
tures, such as an oil platform, unsuitable. Furthermore,
because monopile foundation structures are unmanned,
it is much more difficult to implement systems which rely
on cranes and winches being actively controlled at the
platform. For example, controlling such machinery re-
motely from the vessel results in new safety and main-
tenance issues being raised.
[0005] Accordingly, there is a need for an improved
marine transfer apparatus that seeks to address the
above problems, and in particular one that is directed to
the specific technical considerations associated with
monopile offshore structures.
[0006] According to a first aspect of the present inven-
tion, there is provided a marine transfer apparatus for
transferring a body between a vessel subjected to waves
and an offshore structure, the apparatus comprising: a
transfer cable on which the body can ascend and de-
scend in use; a structure coupling for connecting the
transfer cable to an attachment point provided on the
offshore structure; a vessel coupling for connecting the
transfer cable to the vessel; and wherein the transfer ca-
ble is elastically extendable for extending its length when
taut between the structure and vessel couplings as the
vessel moves in the waves; and wherein one of the struc-
ture and vessel couplings comprises a reeling device for
reeling the transfer cable between a taut state and a slack
state when connected between the structure and vessel
couplings.
[0007] In this way, when the transfer cable is connect-
ed between the structure and vessel, the reeling device
allows the tension in the cable to be controlled to switch
between a taut state and a slack state. This has the effect
of switching the movement reference point from the ves-
sel to offshore structure. To explain further, in the taut
state, the elastic extendability of the transfer cable allows
it to extend and contract with the movements of the vessel
in the waves. As such, when a body is coupled to the
transfer cable, it moves in unison with the cable’s exten-
sions and contractions in length, and hence its movement
is coupled with movement of the vessel. In other words,
the transfer cable is effectively stationary relative to the
reference point of the vessel. As a consequence, a body
is able to safely ascend the transfer cable from the vessel,
as well as safely descend the transfer cable onto the
vessel. Conversely, when the reeling device is operated
to place the transfer cable in the slack state, the slack at
the cable’s second end accommodates the movements
of the vessel in the waves, rather than this being accom-
modated by cable extension. As such, the transfer cable
hangs down from the structure’s attachment point without
being influenced by movements of the vessel. In other
words, the transfer cable is effectively stationary relative
to the reference point of the offshore structure. As a con-
sequence, a body is able to safely ascend the transfer
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cable from the structure’s platform, as well as safely de-
scend the transfer cable onto the structure’s platform.
Here, it will be understood that even when the reeling
device is operated to place the transfer cable in the slack
state, the section between where the body is connected
and its attachment to the structure may nevertheless still
be taut in the sense that the body’s weight will inherently
pull the cable above it tight. However, the transfer cable
as a whole is in a slack state in that the movements of
the vessel in the waves are accommodated by a surplus
of cable, rather than the cable extending in length.
[0008] Accordingly, with the above marine transfer ap-
paratus, safe access to an offshore structure from a ves-
sel can be achieved without needing a boat landing or
ladder, and from any sized access vessel. It will be un-
derstood that the reeling device may switch the transfer
cable between the taut and slack states by paying out or
withdrawing sections of the transfer cable, for example
by winding the transfer cable onto a cylinder or by drawing
the cable through a pulley arrangement using, for in-
stance, a piston actuator.
[0009] Preferably, the transfer cable comprises an ex-
tendable region and non-extendable region. In this way,
the extendable region of the cable can provide the elastic
extension of the transfer cable’s overall length, while the
non-extendable region is able to move with the vessel
when in a taut state and resists stretching when gripped
and loaded by a carrier during an ascent operation to
allow for an easier ascent.
[0010] Preferably, the extendable region of the transfer
cable is located at or adjacent the structure coupling. In
this way, the extension of the transfer cable is focussed
within the section of the cable closest to its attachment
to the structure. At the same time, the non-extendable
region adjacent the vessel is able to move with the vessel,
whilst providing a non-stretchable material for facilitating
an easier ascent.
[0011] Preferably, the extendable region comprises an
elastic cable section or a spring. In this way, the transfer
cable may be provided in two functional parts joined to
form the length of cable. The extendable region may
therefore be formed in a straightforward manner using
an elastic material or spring. The non-extendable region
may then be provided as a steel or polymer cable, or
webbed strap, joined to the elastic or spring material of
the extendable region.
[0012] Preferably, the reeling device comprises a
winch. In this way, retracted sections of the transfer cable
may be held in a compact arrangement when wound onto
the winch cylinder. At the same time, the rotational posi-
tion of the winch cylinder may be locked to maintain the
transfer cable in a taut state and quickly pay out cable to
switch to a slack state.
[0013] Preferably, the vessel coupling comprises the
reeling device. In this way, actuation of the switching be-
tween the taut and slack states may be provided on the
vessel itself, allowing for localised control and mainte-
nance.

[0014] Preferably, the apparatus further comprises a
carrier coupled to the transfer cable for moving the body
on the transfer cable. In this way, the body may attach
to the carrier, which can then in turn be driven to ascend
or descend the cable. The carrier may be manually driv-
en, for example, such as a climbing ascender/descender.
In other embodiments, the carrier may comprise a lifting
mechanism powered autonomously or from the vessel.
[0015] Preferably, the vessel coupling comprises a re-
lease device for rapidly releasing tension in the transfer
cable. In this way, in the event of an excessive movement
of the vessel in the water causing the transfer cable to
be subjected to a tension above a tension limit, the re-
lease device may operate to rapidly release that tension.
To achieve this, the release device may rapidly pay out
cable from the reeling device and/or by breaking away
the transfer cable from its connection to the vessel. This
thereby provides an important safety feature to minimise
the risk of injury to personnel, which could otherwise re-
sult from damage or failure of components within the ap-
paratus, the vessel and/or the offshore structure.
[0016] Preferably, the structure coupling comprises a
remote release mechanism for releasing the transfer ca-
ble from a stored position to a released position where
the second end of the transfer cable may be attached to
the vessel coupling. In this way, the transfer cable may
be stored on the offshore structure, coupled to the at-
tachment point, and then released remotely when need-
ed by a vessel. For example, the transfer cable may be
stored in a weatherproof box at the attachment point, and
then released by actuating a latch to open a door and
drop the second end of the transfer cable down.
[0017] Preferably, the offshore structure is a monopile
offshore structure. Embodiments of the present invention
are especially suitable for use with monopile offshore
structures. For example, the apparatus may be used with
smaller vessels and, since control may be implemented
from the vessel side, there is no need for the platform to
be manned.
[0018] In embodiments, the marine transfer apparatus
further comprises a secondary rope for hanging from a
secondary rope attachment point connected to the off-
shore structure, the secondary rope for connection to a
climb assist device for driving the body to ascend the
transfer cable. In this way, the secondary rope can be
used to drive ascent operations using a climb assist de-
vice, when the transfer cable is in the slack state. Advan-
tageously, this allows a greater variety of climb assist
devices to be used with embodiments of the invention
because the free end of the secondary rope is not taut.
It will be understood that the secondary rope attachment
point may be part of the structure coupling or be provided
at the same attachment point on the offshore structure
to which the transfer cable is coupled. Alternatively, the
secondary rope may also attach to the transfer cable it-
self, and thereby be connected to the offshore structure
through the transfer cable. It will also be understood that
mechanisms used for driving the body, such as the carrier
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and/or climb assist device, may be powered or manually
operated.
[0019] According to a second aspect of the present
invention, there is provided a method of transferring a
body from a vessel subjected to waves to an offshore
structure using the apparatus of any preceding claim,
comprising: connecting the transfer cable between the
structure coupling and the vessel coupling; operating the
reeling device to reel the transfer cable to a taut state;
operating a carrier coupled to the transfer cable to move
the body for ascending the transfer cable from the vessel
to an elevated position; operating the reeling device to
reel the transfer cable to a slack state; and operating the
carrier to move the body from the elevated position to
the platform on the offshore structure.
[0020] In this way, when the body first ascends from
the vessel, with the transfer cable in the taut state, the
elastic extendability of the transfer cable allows it to ex-
tend and contract with the movements of the vessel in
the waves. As such, the body is able to safely ascend
away from the vessel. Once the body has reached the
elevated position, which may be above the platform or
clear of the platform and above the vessel, the reeling
device may then be operated to place the transfer cable
in the slack state. In this condition, the transfer cable no
longer moves with the vessel, allowing the body to safely
descend or further ascend onto the structure’s platform.
Furthermore, the action of paying out the transfer cable
from the reeling device may also be used to elevate the
body. In particular, by locking the carrier onto the transfer
cable when taut, and then paying out a section of cable
from the reeling device, a corresponding contraction of
the extendable region will act to lift the body away from
the vessel. Once suitably elevated, the carrier may then
be operated to allow further ascent of the transfer cable,
for example by being directly driven or in combination
with a climb assist device engaged with a secondary
rope.
[0021] Preferably, the elevated position is above the
platform on the offshore structure, and the carrier is op-
erated to move the body to descend the transfer cable
from the elevated position to the platform on the offshore
structure.
[0022] Preferably, the method further comprises the
step of releasing the second end of the transfer cable
from the vessel coupling. In this way, the vessel may
move away from the structure to complete other opera-
tions. The second end of the transfer cable may be re-
leased once the reeling device has reeled the transfer
cable to a slack state or once the body has descended
from the elevated position onto the platform or ascended
to the platform.
[0023] According to a third aspect of the present inven-
tion, there is provided a method of transferring a body
from an offshore structure to a vessel using the above
apparatus, comprising: operating a carrier coupled to the
transfer cable, when the transfer cable is in a slack state,
to move the body on the transfer cable from a platform

on the offshore structure to an elevated position; once
the body is in the elevated position, operating the reeling
device to reel the transfer cable to a taut state connected
between the structure and vessel couplings; and operat-
ing the carrier to move the body for descending the trans-
fer cable from the elevated position to the vessel.
[0024] In this way, when the body is to be transferred
back to the vessel, it is able to safely climb to the elevated
position from the platform, with the transfer cable not
moving relative to the platform. Once the body has
reached the elevated position, which may be above the
platform or clear of the platform and above the vessel,
the reeling device may then be operated to place the
transfer cable in the taut state. In this condition, the trans-
fer cable moves with the vessel, allowing the body to
safely descend onto the vessel. It will be understood that
transfer cable may be connected to the vessel coupling
either prior to operating the carrier or once the body has
ascended to the elevated position.
[0025] Preferably, the elevated position is above the
platform on the offshore structure.
[0026] Preferably, the method further comprises re-
leasing the second end of the transfer cable from the
vessel coupling. In this way, once the body has safely
reached the vessel, the vessel may move away from the
structure to complete other operations.
[0027] In embodiments, the above methods may fur-
ther comprise the steps of: providing a secondary rope
hung from a secondary rope attachment point connected
to the offshore structure; connecting a climb assist device
to the secondary rope; and operating the climb assist
device to drive movement of the body on the transfer
cable. In this way, the secondary rope can be used to
drive ascent operations using a climb assist device. Ad-
vantageously, this allows a greater variety of climb assist
devices to be used with embodiments of the invention
because the free end of the secondary rope is not taut.
It will be understood that the secondary rope attachment
point may be part of the structure coupling or be provided
at the same attachment point on the offshore structure
to which the transfer cable is coupled, or on the transfer
cable itself.
[0028] Preferably, the offshore structure is a monopile
offshore structure. The above methods are particularly
applicable to monopile offshore structures.
[0029] According to a fourth aspect of the present in-
vention, there is provided a method of transferring a body
from a vessel subjected to waves to an offshore structure
comprising: connecting the transfer cable between the
structure coupling and the vessel coupling; operating the
reeling device to reel the transfer cable to a taut state,
wherein the vessel coupling comprises the reeling de-
vice; securing the body to the transfer cable using a har-
ness; operating the reeling device to reel the transfer
cable to a slack state for ascending the body on the trans-
fer cable from the vessel to an elevated position.
[0030] According to an alternative solution, there is
provided a method of transferring a body from a vessel
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subjected to waves to an offshore structure, comprising:
connecting a transfer cable between a structure coupling
and a vessel coupling; slidably coupling a carrier to the
transfer cable for carrying the body; and driving the carrier
along the transfer cable using a driver. In examples, the
transfer cable may be connected in a slack state between
the structure coupling and a vessel coupling for accom-
modating movements of the vessel. In other examples,
the transfer cable may comprise an extendable section
having a spring or counterweight mechanism for accom-
modating movements of the vessel. The structure cou-
pling and/or vessel coupling may be located above a
structure platform and a vessel platform, respectively.
The structure coupling and/or vessel coupling may be
spaced above their respective platforms by a safety dis-
tance for avoiding contact between the platform and the
body when connected to the carrier. The method may
further comprise lifting the body up from the structure
platform and/or vessel platform to the carrier before driv-
ing the carrier along the transfer cable. The method may
further comprise lowering the body down to the structure
platform and/or vessel platform from the carrier after driv-
ing the carrier along the transfer cable. The carrier may
comprise a lift mechanism for lifting and/or lowering the
body between the carrier and the structure platform
and/or vessel platform. In examples, the driver acts on
the transfer cable to drive the carrier. In other examples,
the method may further comprise connecting a second-
ary cable to the offshore structure, wherein said driver
acts on the secondary cable to drive the carrier. The sec-
ondary cable may be connected between the vessel and
the offshore structure.
[0031] Illustrative embodiments of the present inven-
tion will now be described with reference to the accom-
panying drawings, in which:

Figures 1 (a) to (d) show schematic illustrations of
the marine transfer apparatus according to an em-
bodiment of the invention during an ascent operation
from a vessel to a monopile wind turbine generator;
and
Figures 2 (a) to (d) show schematic illustrations of
the marine transfer apparatus according to an em-
bodiment of the invention during a descent operation
from a monopile wind turbine generator to a vessel;
Figure 3 shows a schematic illustration of a marine
transfer apparatus according to a second embodi-
ment of the invention;
Figure 4 shows a schematic illustration of a marine
transfer apparatus according to a third embodiment
of the invention;
Figure 5 shows a schematic illustration of a marine
transfer apparatus according to a fourth embodiment
of the invention; and
Figure 6 shows a schematic illustration of a marine
transfer apparatus according to an alternative solu-
tion.

[0032] Figure 1(a) shows a schematic illustration of a
marine transfer apparatus according to an embodiment
of the invention. The marine transfer apparatus is used
to transfer a body 7, such as a person or object, between
a marine vessel 6 and an offshore structure 10, in this
case a monopile wind turbine generator. As will be un-
derstood, marine vessels 6, such as boats and ships, are
subjected to waves in the sea 9, which causes their po-
sition to vary dynamically relative to a static reference
point, like the monopile wind turbine generator 10.
[0033] The marine transfer apparatus comprises a
transfer cable 1 which includes an extendable region 3
and a non-extendable region 2. The extendable region
3 is elastically extendable and is located at a first end of
the transfer cable 1 and connects, via coupling 4, to a
hook-on arm 12 provided on the body of the wind turbine
generator 10 above its platform 11. As such, the hook-
on arm 12 provides an attachment point for the wind tur-
bine generator 10. The hook-on arm 12 may be provided
as a swing arm to allow for easier access to the platform
11. In this embodiment, the extendable region 3 is pro-
vided as a tension spring, although other embodiments
may use other arrangements, such as other types of
spring, elastic materials, or piston arrangements. The
non-extendable region 2 is joined to the extendable re-
gion 3 and is located at a second end of the transfer cable
1 and connects, via coupling 5, to the vessel 6. In this
embodiment, the non-extendable region 2 is provided as
a nylon cable, although other embodiments may use oth-
er materials, such as other polymer ropes or steel wire.
[0034] The vessel coupling 5 connects the second end
of the transfer cable 1 to the vessel 6 and comprises a
reeling device 8 for reeling the transfer cable 1. In this
embodiment, the reeling device 8 is provided as a winch,
although other mechanisms are also envisaged. The
reeling device 8 may retract and pay out sections of the
transfer cable 1, such that, when the transfer cable 1 is
connected between the structure coupling 4 and vessel
coupling 5, it can be switched between a taut state and
a slack state.
[0035] When the transfer cable 1 is in the taut state, it
is pulled tight between the structure coupling 4 and vessel
coupling 5. However, the elastically extendable region 3
is sufficiently extendable to accommodate the movement
of the vessel 6 in the sea 9. As such, the elastically ex-
tendable region 3 is stretched further when the vessel 6
moves down relative to the wind turbine generator 10,
and contracts back when the vessel 6 moves up relative
to the wind turbine generator 10. In this state, the non-
extendable region 2 therefore moves up and down with
the vertical movements of the vessel 6.
[0036] An ascent operation using the illustrative em-
bodiment will now be described in reference to Figures
1 (a) to (d). As shown in Figure 1(a), the vessel 6 may
arrive at the wind turbine generator 10, and may option-
ally also push on to the monopile foundation to minimise
its movement. At this stage, a remote trigger may be used
to release the transfer cable 1 from a stored position in
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a weatherproof box provided on the hook-on arm 12. This
causes the second end of the transfer cable 1 to drop
down to the vessel 6, with the first end connected to the
hook-on arm 12 via structure coupling 4, and the hanging
cable 1 slack. The second end of the transfer cable 1
may then be connected to the reeling device 8 of vessel
coupling 5. It will be understood that, although in this
embodiment the transfer cable 1 is retained at the struc-
ture coupling 4, other arrangements are also envisaged.
For example, in another embodiment, the transfer cable
1 is retained at the vessel coupling 5 and the structure
coupling 4 is provided with a guide rope that is used to
connect the transfer cable 1. An advantage with such an
arrangement is that only one transfer cable 1 and one
carrier device 13 is needed per vessel, and the installa-
tion and maintenance required at the wind turbine gen-
erator 10 is minimised.
[0037] In Figure 1(b), the reeling device 8 is driven to
reel in the transfer cable 1 so that it is taut between the
vessel coupling 5 and structure coupling 4. In this state,
the non-extendable region 2 moves up and down with
the vertical movements of the vessel 6, with the elastically
extendable region 3 accommodating this movement.
[0038] As shown in Figure 1(c), the body 7, may then
ascend the non-extendable region 2 of the transfer cable
1 using a carrier 13, such as a climbing ascender/de-
scender. Once the body 7 has ascended to an elevated
position above the platform 11, the reeling device 8 may
then be operated to reel out the transfer cable 1 to intro-
duce slack between the body 7 and the vessel 6.
[0039] As shown in Figure 1(d), with the transfer cable
1 slack between the body 7 and the vessel 6, it no longer
moves with the vessel 6. As such, the body 7 may safely
descend onto the platform 11 by operating the carrier 13.
[0040] A descent operation using the illustrative em-
bodiment will now be described in reference to Figures
2 (a) to (d). As shown in Figure 2(a), the vessel 6 positions
itself at the wind turbine generator 10, and may optionally
push on to the monopile foundation to minimise its move-
ment. At this initial stage, the transfer cord 1 is in a slack
condition, either because it is not yet connected to the
reeling device 8 or because the reeling device 8 is oper-
ated to place the transfer cord 1 in the slack state. Figure
2(a) shows the situation where the transfer cord 1 is al-
ready connected to the reeling device 8 and the reeling
device 8 is operated to place the transfer cord 1 in the
slack state.
[0041] The carrier 13 is then coupled to the slack trans-
fer cable 1 and, as shown in Figure 2(b), is operated to
lift the body 7 to ascending the transfer cable 1 from a
platform 11.
[0042] Once the body 7 reaches the elevated position
shown in Figure 2(c), the reeling device 8 is operated to
reel in the transfer cable 1 to a taut state. It will be un-
derstood that, if the transfer cable 1 was not already con-
nected to the reeling device 8, it will need to be connected
before it is reeled in.
[0043] As shown in Figure 2(d), with the transfer cable

1 taut, it now moves with the vessel 6, thereby allowing
the body 7 to safely descend from the elevated position
down to the vessel 6.
[0044] Accordingly, with the above arrangement, the
movement reference point for an ascending or descend-
ing body 7 can be switched between the vessel 6 and
the offshore structure 10. As such, when a body 7 is on
the transfer cable 1 adjacent to the vessel 6, it or they
move in unison with the vessel 6. Conversely, when body
7 is on the transfer cable 1 adjacent to the structure’s
platform 11, it isn’t influenced by movements of the vessel
6. As a result, a body 7 is able to safely transition between
the vessel 6 and the structure’s platform 11. Advanta-
geously, this may significantly reduce the risk of injury to
personnel, and may be implemented from any sized ac-
cess vessel 6, without needing a boat landing or ladder
to be provided on the offshore structure 10.
[0045] It will be understood that the embodiment illus-
trated above shows an application of the invention only
for the purposes of illustration. In practice the invention
may be applied to many different configurations, the de-
tailed embodiments being straightforward for those
skilled in the art to implement.
[0046] In this connection, for example, Figure 3 shows
a schematic illustration of a second embodiment of the
invention. This embodiment is similar to the embodiment
shown in Figures 1 and 2, with like reference numerals
referencing common features. However, in this embod-
iment, the apparatus is further provided with a secondary
rope 14, which hangs down from its fixture on the hook-
on arm 12. The secondary rope 14 is coupled to a climb
assist device 15 used to drive the ascent once the transfer
cable is in the slack state, rather than this being driven
by a mechanism within carrier 13. In particular, the carrier
13 is provided as a fall arrest mechanism to which a body
is attached. During an ascent operation, the fall arrest
mechanism 13 supports the body’s weight when it is not
being actively driven. Once the body 7 is clear of the
vessel 6 and the transfer cable 1 is in the slack state, the
climb assist device 15 may then be engaged with the
secondary rope 14 and driven to pull the body 7 upwards.
During a descent operation, the fall arrest mechanism 13
and/or the climb assist device 15 may be operated to
control the speed of descent. As with the first embodi-
ment, the transfer cable 1 may be switched between the
taut and slack states depending on whether the body 7
is adjacent to the vessel 6 or the structure’s platform 11.
Importantly, with this embodiment, as the secondary rope
14 is not taut below the climb assist device 15, a greater
range of ascent devices may thereby be used. For ex-
ample, some climb assist devices rely on the engaged
rope being driven through a perpendicular path as it pass-
es through the climb assist device’s rope guide and ten-
sioner assembly. As such, the provision of a secondary
rope 14, hung from the offshore structure with a free end,
allows embodiments of the present invention to be used
in conjunction with such climb assist devices.
[0047] In the above example, the secondary rope’s at-
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tachment point on the hook-on arm 12 is separated from
the structure coupling 4. However, in other embodiments,
these attachment points may be the same or adjacent to
one another. Furthermore, the secondary rope’s attach-
ment point may also be provided at the joint between the
extendable and non-extendable sections of the transfer
cable 1, or on the non-extendable section 2 itself.
[0048] In this connection, Figure 4 shows a schematic
illustration of a marine transfer apparatus according to a
third embodiment of the invention. This third embodiment
is substantially identical to the second embodiment
shown in Figure 3, except that the secondary rope 14 is
attached at the joint of this section to the extendable sec-
tion 3. That is, the joint between these functional parts
comprises a hook-on point for attaching the secondary
rope 14. In other embodiments, the secondary rope 14
could be attached further down the non-extendable sec-
tion 2. For the purposes of simplifying illustration, the
secondary rope 14 has been drawn separated from the
non-extendable section 2 of transfer cable 1. However,
it will be understood that in practice, the secondary rope
14 and non-extendable section 2 may hang down sub-
stantially parallel to one another, spaced by the separa-
tion between the carrier 13 coupled to the non-extenda-
ble section 2 and the climb assist device 15 coupled to
secondary rope 14. As with the second embodiment
above, because the secondary rope 14 is not connected
to the reeling device, it remains slack below the climb
assist device 15, independent of whether the transfer ca-
ble 1 is in its taut or slack states. This allows a greater
range of climb assist devices to be used, whilst advan-
tageously allowing the secondary rope 14 to move with
the non-extendable section 2 when the transfer cable 1
is in its taut state.
[0049] As with the transfer cable 1, the secondary rope
14 may be retained at the hook-on arm 12, or may be
retained on the vessel and connected to the structure
using a guide rope. Furthermore, the secondary rope 14
may be made from, for example, nylon, other polymer
ropes and webbing, or from steel wire.
[0050] It will also be understood that safety and/or
guide cables may be additionally be used in conjunction
with the above arrangements. For example, a fail-safe
cable may be provided between the non-extendable sec-
tion 2 and the hook-on arm 12 to secure the transfer cable
1 in the event that the extendable section 3 were to fail.
That is, the fail-safe cable would be sufficiently slack to
allow the extendable section 3 to extend in use, but in
the event that the extendable section 3 were to break, it
provides a bypass connection between the non-extend-
able section 2 and the hook-on arm 12. This may there-
fore ensure that any personnel climbing the cable are not
dropped in the event of a cable failure.
[0051] Figure 5 shows a schematic illustration of a ma-
rine transfer apparatus according to a fourth embodiment
of the invention. In this embodiment, the transfer cable
1 is provided from an elastically extendable material con-
necting between the vessel 6 and the offshore structure

10. In this embodiment, the structure coupling 4 is pro-
vided with a pulley connected to the hook-on arm 12. The
pulley 4 feeds the transfer cable 1 around and back down
to the vessel 6. On the vessel, the transfer cable 1 is
connected to coupling 5, which comprises first and sec-
ond reeling devices 8a and 8b for reeling in and out
lengths of the transfer cable 1 for varying the tension in
the transfer cable connecting between the vessel cou-
pling 5 and structure coupling 4.
[0052] During an ascent operation, the transfer cable
1 is placed in a taut state by retracting a section of the
transfer cable 1 into first reeling device 8a. At this point,
second reeling device 8b may either lock its end of the
transfer cable 1, or additionally retract a section of the
transfer cable 1 to further increase the tension between
the vessel coupling 5 and structure coupling 4. Never-
theless, as with other embodiments, even when the
transfer cable 1 is pulled tight between the structure cou-
pling 4 and vessel coupling 5, the cable 1 is still sufficiently
elastically extendable to accommodate the movement of
the vessel 6 in the sea 9. As such, the transfer cable 1
is stretched further when the vessel 6 moves down rel-
ative to the offshore structure 10, and contracts back
when the vessel 6 moves up relative to the offshore struc-
ture 10.
[0053] Once the transfer cable 1 is in the taut state,
the body 7 may be secured onto the transfer cable 1 for
example utilising relevant safety equipment such as har-
ness 16 and fall arrest. The safety equipment, for exam-
ple, a harness 16 grips a portion of the transfer cable 1,
locking it thereto. At this stage, the first reeling device 8a
can be operated to pay out the transfer cable 1. As trans-
fer cable 1 material is payed out, the stretched tensioned
transfer cable 1 contracts such that the portion of the
transfer cable 1 gripped by the safety equipment, for ex-
ample a harness 16 moves upwards toward the structure
coupling 4. This acts to lift the body 7 away from the
vessel 6. The rate of ascent can be varied by controlling
the rate of paying out the transfer cable from the first
reeling device 8a. As the elastic energy stored in the
transfer cable is transferred into lifting the body 7, the
body 7 is lifted to an elevated position above the platform
11. Once in the elevated position, the transfer cable 1
will be slack, and the body 7 may be detached from the
transfer cable 1. The second reeling device 8b may be
operated to reel out the transfer cable 1 to further intro-
duce slack to facilitate the body’s decent onto the platform
11.
[0054] During descent, the body 7 may be similarly se-
cured onto the transfer cable 1 using for example relevant
safety equipment such as a harness 16 and fall arrest
and the first reeling device 8a may be operated to reel in
the transfer cable 1, transitioning the transfer cable into
a taut condition where it moves with the vessel 6.
[0055] As with previous embodiments, the movement
reference point for an ascending or descending body 7
can be switched between the vessel 6 and the offshore
structure 10. As such, when a body 7 is on the transfer

11 12 



EP 3 766 774 A1

8

5

10

15

20

25

30

35

40

45

50

55

cable 1 adjacent to the vessel 6, it or they move in unison
with the vessel 6. Conversely, when body 7 is on the
transfer cable 1 adjacent to the structure’s platform 11,
it isn’t influenced by movements of the vessel 6. As a
result, a body 7 is able to safely transition between the
vessel 6 and the structure’s platform 11. Advantageously,
this may significantly reduce the risk of injury to person-
nel.
[0056] It will be understood that an ascender/descend-
er may also be used with the arrangement shown in Fig-
ure 5. That is, the ascender/descender or climb assist
device may be attached to the transfer cable 1 and the
body 7 may travel along the transfer cable 1 using this.
The body 7 may then unhook from the ascender/de-
scender to access the structure’s platform 11 or vessel
6. The ascender/descender may be self-controlled by the
user 7 or remotely controlled from the vessel 6. As with
previous embodiments, safety and/or guide cables may
additionally be used in conjunction with the above ar-
rangement. In addition, as with previous embodiments,
a basket may be fitted to the relevant safety equipment
such as harness 16 and fall arrestto carry multiple people
or other loads, as well as provide additional collision pro-
tection.
[0057] Figure 6 shows a schematic illustration of a ma-
rine transfer apparatus according to an alternative solu-
tion. With this arrangement, a transfer cable 1 is connect-
ed between a coupling 5 on the vessel 6 and a structure
coupling 4 provided on hook-on arm 12. The transfer ca-
ble 1 is secured in a slack state or, in alternative arrange-
ments, may be provided as an extendable section using
a spring or counterweight mechanism. As such, the ves-
sel 6 is able to move relative to the offshore structure 10
without damage to the cable 1 as the movement is ab-
sorbed either by the slack or the extension of the transfer
cable 1. In this illustrative example, the vessel coupling
5 is located at the rear of the vessel 6 and at an elevated
position, in this instance above the ship’s bridge. As such,
a relatively shallow angle of ascent may be achieved up
to the structure’s platform 11, which thereby mitigates
the relative movement a body 7 connected to the transfer
cable 1.
[0058] In this respect, a user or other body 7 connects
to the transfer cable 1 using a climb assist device or tram
16 which slidably couples onto the cable 1. As such, the
transfer cable 1 carries the load of the body 7 as it is
moved between the vessel 6 and the platform 11. In this
example, a secondary wire 14 connected between the
vessel and the hook-on arm 12 is further provided to func-
tion as a pull wire. That is, the secondary wire 14 may
be connected in a slack state and a climb assist device
15 can be coupled to it as a driver for driving movement
of a climb assist device or tram 16 along the transfer
cable 1. Such a secondary wire 14 also provides redun-
dancy in the event of a cable failure. In other examples,
a powered tram 16 may instead be provided to propel its
own movement along the cable 1.
[0059] In use, with the arrangement shown in Figure

6, a user 7 on the vessel 6 will couple the tram 16 to the
transfer cable 1 and the climb assist device 15 to the
secondary wire 14. At this stage, the user will be moving
in phase with movements of the vessel 6. The climb assist
device may then be operated to pull the tram 16 and
hence the user 7 along the transfer cable 1 toward the
structure coupling 4. Once the tram 16 reaches the struc-
ture coupling 4, it can be locked to the hook-on arm 12
such that the user 7 is substantially stationary relative to
the offshore structure 10, at which point the user 7 can
unhook.
[0060] With the above arrangement, the vessel cou-
pling 5 and structure coupling 4 may be set an additional
height above the respective surfaces of the vessel 6 and
offshore structure 10 from which the user 7 ascends and
descends. This provides a safety distance such that,
once the user 7 is connected to the tram 16, they are
sufficiently distanced from parts of the vessel 6 or struc-
ture 10 to mitigate the risk of impacting these surfaces
with movements of the vessel 6. For example, a user
may need to ascend vertically, more preferably by 1-2m
before the tram 16 can be released to allow transfer be-
tween the vessel 6 and the structure 10. A vertical lift/drop
mechanism may additionally be provided for this purpose
to lift the user 7 away from the surfaces during the initial
lift off phase and drop the user 7 back down to the surface
at the end of a transfer operation the vessel 6 and the
structure’s platform 11. Again, a basket may be fitted to
the tram 16 to carry multiple people or other loads, as
well as provide additional collision protection.

Claims

1. Marine transfer apparatus for transferring a body be-
tween a vessel subjected to waves and an offshore
structure, the apparatus comprising:

a transfer cable on which the body can ascend
and descend in use;
a structure coupling for connecting the transfer
cable to an attachment point provided on the
offshore structure;
a vessel coupling for connecting the transfer ca-
ble to the vessel; and
wherein the transfer cable is elastically extend-
able for extending its length when taut between
the structure and vessel couplings as the vessel
moves in the waves; and
wherein one of the structure and vessel cou-
plings comprises a reeling device for reeling the
transfer cable between a taut state and a slack
state when connected between the structure
and vessel couplings.

2. Marine transfer apparatus according to claim 1,
wherein the transfer cable comprises an extendable
region and non-extendable region.
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3. Marine transfer apparatus according to claim 2,
wherein the extendable region of the transfer cable
is located at or adjacent the structure coupling.

4. Marine transfer apparatus according to claim 2 or 3,
wherein the extendable region comprises an elastic
cable section or a spring.

5. Marine transfer apparatus according to any preced-
ing claim, wherein the reeling device comprises a
winch.

6. Marine transfer apparatus according to any preced-
ing claim, wherein the vessel coupling comprises the
reeling device.

7. Marine transfer apparatus according to any preced-
ing claim, further comprising a carrier coupled to the
transfer cable for moving the body on the transfer
cable.

8. Marine transfer apparatus according to any preced-
ing claim, wherein the vessel coupling comprises a
release device for rapidly releasing tension in the
transfer cable.

9. Marine transfer apparatus according to any preced-
ing claim, wherein the structure coupling comprises
a remote release mechanism for releasing the trans-
fer cable from a stored position to a released position
where the second end of the transfer cable may be
attached to the vessel coupling.

10. Marine transfer apparatus according to any preced-
ing claim, wherein the offshore structure is a mono-
pile offshore structure.

11. Marine transfer apparatus according to any preced-
ing claim, further comprising a secondary rope for
hanging from a secondary rope attachment point
connected to the offshore structure, the secondary
rope for connection to a climb assist device for driving
the body to ascend the transfer cable.

12. A method of transferring a body from a vessel sub-
jected to waves to an offshore structure using the
apparatus of any preceding claim, comprising:

connecting the transfer cable between the struc-
ture coupling and the vessel coupling;
operating the reeling device to reel the transfer
cable to a taut state;
operating a carrier coupled to the transfer cable
to move the body for ascending the transfer ca-
ble from the vessel to an elevated position;
operating the reeling device to reel the transfer
cable to a slack state; and
operating the carrier to move the body on the

transfer cable from the elevated position to the
platform on the offshore structure.

13. A method of transferring a body from an offshore
structure to a vessel using the apparatus of any one
of claims 1-11, comprising:

operating a carrier coupled to the transfer cable,
when the transfer cable is in a slack state, to
move the body from a platform on the offshore
structure to an elevated position;
once the body is in the elevated position, oper-
ating the reeling device to reel the transfer cable
to a taut state connected between the structure
and vessel couplings; and
operating the carrier to move the body for de-
scending the transfer cable from the elevated
position to the vessel.

14. A method according to claim 12 or 13, further com-
prising the steps of:
providing a secondary rope hung from a secondary
rope attachment point connected to the offshore
structure;

connecting a climb assist device to the second-
ary rope; and
operating the climb assist device to drive move-
ment of the body on the transfer cable.

15. A method of transferring a body from a vessel sub-
jected to waves to an offshore structure using the
apparatus of any of claims 1 to 10, comprising:

connecting the transfer cable between the struc-
ture coupling and the vessel coupling;
operating the reeling device to reel the transfer
cable to a taut state, wherein the vessel coupling
comprises the reeling device;
securing the body to the transfer cable using
safety equipment;
operating the reeling device to reel the transfer
cable to a slack state for ascending the body on
the transfer cable from the vessel to an elevated
position.
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